Abstract. The objective of the work was to study the survival peculiarities of end-stage renal disease patients treated with continuous ambulatory peritoneal dialysis (CAPD) depending on the nutritional status and informative markers associated with it. Methods. 105 ESRD patients who received CAPD treatment during 2012 -2017 years at the Kyiv Scientific and Practical Center of Nephrology and 94% vs 86% and 79% vs 47%, respectively (p = 0.00321, log-rank test
Introduction. Nowadays it is well-known that despite the continuous improvement of dialysis technologies the incidence and mortality rates among end-stage renal disease patients remain unsatisfactory. Adjusted indicators of total mortality in the USA dialysis population are 6-8 times higher than the overall population in-© Шимова А. Ю., Шіфріс І. М., Дудар І. О., 2019 [1] . At the moment there is no single point of view regarding the benefits for patients' survival depending on the dialysis modality of renal replacement therapy (RRT). Thus García-Cantín C. and co-authors have concluded that PD patients have better survival rate than patients treated with hemodialysis (HD) using a central venous catheter as vascular access [2] . However, after the formation of continuous vascular access, the difference in the survival rate of HD and PD patients was not investigated. Stanley M. in her multicenter study with the main objective to compare survival rate and life quality of patients treated with HD and PD has concluded that the survival rate of PD patients during the first two years of treatment is better than that of HD patients especially with the preserved residual renal function [3] . Nevertheless, over time (after 3 -4 years of treatment with RRT methods) the survival rate of HD patients compared to PD patients is better. Therefore, according to this study survival rate for patients of HD treatment is better than for patients of PD treatment with long-term treatment [3] . J. Pedro Teixeira and co-authors basing on the meta-analysis of survival for patients who are treated by continuous ambulatory peritoneal dialysis (CAPD) and automated peritoneal dialysis (APD) have not determined a significant difference between these groups of patients [4] . The results of the study conducted in Colorado allowed stating that the survival rate of PD patients significantly reduces in the course of time. The main cause of patient's death according to the study is cardiovascular disease (CVD) [5] . Nowadays it is well-known that the residual renal function (RRF) has a significant effect on both the frequency of fatal cardiovascular episodes and the nutritional status of patients treated with RRT dialysis methods. In particular, RRF loss is accompanied by an increase in the proportion of nutritional disorders and cardiovascular mortality in the population of ESRD patients treated with PD [6] .
A. Chandrashekarzi and co-authors count a number of factors including low serum albumin level as the reasons that have a negative effect on survival. The authors emphasize that the correction of nutritional disorders can improve survival [7] . A group of authors from Turkey in their study during the examination of 58 PD patients have received similar data. In particular, the factors that aggravate the survival rate of patients treated with CAPD according to the results of this study are low serum albumin level and loss of residual renal function at the time of PD initiation [8] .
It is known simultaneously that nutritional disorders (ND) are quite common among patients treated with RRT methods. Many studies have shown that namely nutritional disorders are one of the reasons for life quality deterioration, mortality increase and accordingly have a negative impact on the survival of patients in this category. Researchers from the United States have got similar data. Monitoring of 177 PD patients state allowed to determine that significant disorders of nutritional status are the factor that aggravates survival and increases mortality among the studied population. The authors have proved that normal values of such nutritional markers as pre-albumin, albumin and creatinine serum are associated with lower mortality rates [9] . Dombros A. in another study examining patients treated with PD in Greece has come to a similar conclusion. According to the data obtained by the researcher, the presence of protein-energy insufficiency is associated with an increase of fatal cardiovascular complications number [10] .
In another study basing on the monitoring of 199 PD treated patients in Brazil, the researchers have stated that serum albumin level decrease, the level of subjective global assessment (SGA), and the number of calories taken according to dietary diaries were the main parameters of nutrition decrease associated with higher mortality. At the same time, it has been proved that higher values of body mass index are associated with a better survival rate of patients within the dialysis population [11] . The latter in its turn relates to the phenomenon of "reverse epidemiology" which was described in the works of Kalantar-Zadeh K. with co-authors [12] . However, in a series of studies, there was no link proved between low BMI and mortality rate [13, 14] .
Another interesting study according to which NS was evaluated among 106 PD patients was conducted in Poland with the administration of laboratory, functional and anthropometric methods. The results of this study have once again confirmed that ND is a fairly widespread problem and has a negative impact on the mortality and survival rates for ESRD patients treated with PD. The authors of the work determine the serum albumin decrease, total cholesterol increase and low index of arm muscle circumference as the main NS parameters which affect mortality [15] .
In the meantime, Sung Hee Chung with co-authors basing on the analysis of 153 ESRD patients treated with PD has received a bit different result. On the one hand, the authors have confirmed the available data concerning the high frequency of ND among PD patients (41.8% of the examined), on the other hand, they have stated that the effect of nutritional status disorders on survival is manifested only in combination with comorbid diseases. Summarizing the authors note that in compliance with the results of the conducted study, the presence of only ND is not a reason for reducing the survival rate in this category of patients. However, according to the authors' ideas this conclusion requires further study [16] .
In conclusion, it is worth mentioning one more study that was conducted at the State University of the New York Downstate Medical Center, USA. The re-Український журнал нефрології та діалізу №2 (62) 2019
Ukrainian Journal of Nephrology and Dialysis, 2 (62) '2019 Оригінальні наукові роботи Original Papers searchers confirmed the relationship between the parameters of NS and mortality of patients treated with PD. According to the results of this study, robust laboratory parameters of NS that affect the survival of patients in this population are serum albumin, creatinine and standardized protein equivalent of nitrogen excretion [17] .
Consequently, considering the above mentioned, it can be assuredly asserted that the problem of survival for ESRD patients treated with RRT methods and their mortality rate decrease does not lose its relevance. Simultaneously despite the importance and clinical significance of this problem data concerning the survival rate of patients treated with PD both in general and depending on the nutritional status are rather controversial. Data related to the survival rate of ESRD patients treated with PD in Ukraine are absent.
Objectives. To study the survival rate for ESRD patients treated with CAPD depending on nutritional status and informational markers associated with it. Patients were selected after signing the Informed consent to participate in the study. The rules of patient safety were followed during the research, the rights and canons of human dignity were kept as well as moral and ethical standards in accordance with the main provisions of the GCP (1996), the Council of Europe conventions on human rights and biomedicine (dated 04. The criteria for inclusion of patients in the study were age over 18 years old, the CAPD treatment method, provision of patient's informed consent to participate in the research, the availability of functional, laboratory and anthropometric research results of nutritional status assess determined 6 months after starting PD treatment, the capacity for adequate cooperation during research process. The criteria for exclusion from the study were patient's denial, acute or exacerbation of chronic infectious diseases of bacterial and viral genesis (PD-associated peritonitis, infection of the catheter exit place, pneumonia) within one month prior to the patient inclusion in the study, duration of PD treatment for less than 6 months, maldigestion and malabsorption symptoms, mental disorders.
Clinical and laboratory characteristics of study population at baseline are providing in Table 1 . 34.24 ± 20.6 Weekly urea clearance (Kt/V) 1.98 ± 0.56 RRF ≥ 500 ml (n / %) 45/43% GFR (ml/min/1.73 m2, (М ± SD) 3.27 ± 2.92
For further analysis, the patients were divided into four groups according to the nutritional status defined basing on the calculation of the SGA points [8] . The first group (I group, n = 51) consisted of patients without malnutrition, the second group (II group, n = 30) -patients with a mild degree of malnutrition, the third (III group, n = 13) -patients with an average degree of malnutrition, and the fourth group (IV group, n = 11) -patients with a severe degree of malnutrition. The features of the NS informational markers and the RRF value in the monitoring groups are presented in Table. 2. The study of the survival peculiarities of ESRD patients treated with PD depending on the NS was conducted in the monitoring groups. The survival analysis was conducted both in the groups in general and depending on the informational markers which is associated with NS (albumin, BMI, RRF). Survival analysis depending on serum albumin contents and BMI was conducted considering the available recommendations: serum albumin level > 35 g/l vs ≤ 35 g/l and BMI> 24 kg/m 2 vs ≤ 24 kg/m 2 [18] . The survival analysis depending on RRF was conducted considering its value, namely < 2 ml/min/1.73 m 2 ; 2.0-5.0 ml/min/1.73 m 2 ; >5.0 ml/min/1.73 m 2 . Survival was determined by Kaplan-Mayer method, log-rank test and χ 2 were analyzed. The starting date of peritoneal dialysis treatment was considered the starting point of the monitoring. The primary endpoint was death for any reason. A Р value <0.05 was considered to be statistically significant in this study. Analyzed cases were included to January 7, 2019. Statistical processing and mathematical analysis of the study results were carried out by calculating relative and average values, criteria of their reliability. Average value (M) and standard deviation (SD) were determined. The reliability of the differences was estimated according to the generally accepted in variation statistics Student, χ 2 . The difference was considered to be reliable when the significance level was p <0.05. Significant effect of risk factor associated with nutritional status was measured as relative risk (RR), with the confidence interval (95% CI). All received digital data were processed using modern methods of variation statistics by means of the statistical software package STATISTIKA for Windows 10.0.
Results: During follow up periods 43 (40.95%) cases of death were registered, 17 patients were switched to the hemodialysis (HD), 4 patients had kidney transplantations. Cardiovascular disease was the leading cause of death (41.9%), the second cause of death by frequency was bacterial infections (20.9%) and 11.6% -cerebrovascular diseases. Other causes of death were registered among 14.0% of patients and 11.6% of cases the cause of death is unknown.
The proportion of deceased patients during the monitoring period was apparently higher in the group of patients with an average degree of nutritional disorders (ND) in comparison with normal NS (11/84.6% vs 14/27.45%, p < 0.0001; RR -3.08; 95% CI: 1.86 -5.09) and a mild degree of disorders (11/84.6% vs 11/36.7%, p = 0.0018, RR -2.3, 95% CI: 1.36-3.89). Similar data were obtained by analyzing the proportion of deceased patients with severe ND and normal nutritional status (7/63.6% vs 14/27.45%, p = 0.0091, RR -2.3, 95% CI: 1.23 -4.35).
The one-, three-and five-years cumulative survival rates in study population were 90%, 64% and 41%, respectively (Fig. 1 However, comparing the survival of PD patients depending on the nutritional status allowed stating a credible difference in the studied groups (Fig. 2) . In general, the survival analysis in the study population allowed establishing a significant difference in cumulative survival rates depending on NS. The survival rate was significantly higher in patients group with normal NS or mild ND degree than in groups with a moderate or severe degree of nutritional disorders (χ 2 = 22.9; df = 3; p = 0.00004). Particularly, 1-years cumulative survival was 97% and 98% in the first and second groups, 70% and 81% in the third and fourth groups, respectively. The three years' survival was 76%, 70%, 24% and 36% in the group without NS violations, with a mild degree of malnutrition, moderate and severe degree, respectively. In general, statistically significant difference during the observation period were detecting when analyzing survival group 1 vs 3 (p = 0.00007, log-rank test) and 1 vs 4 (p = 0.03, log-rank test) as well as group 2 vs 3 (p = 0.03, log-rank test). It is worth emphasizing that no significant difference was found in the survival of patients with normal NS and a mild degree of ND (p > 0.005). Further analysis of PD patients' survival peculiarities depending on the laboratory and anthropometric parameters of NS allowed to state that serum albumin level, BMI and the magnitude of RRF are not only informational markers which is associated with NS but also survival markers in the specified population. The cumulative survival in the group of patients with serum albumin level < 35 g /l and in the group of patients with serum albumin level ≥ 35 g/l in 1 and 3 years was 73% vs 96% and 37% vs 74%, respectively ( Fig. 3 ; p = 0.00005, log-rank test).
Complete .
Censored . Similar data were obtained in the study of survival rate based on BMI (Fig. 4) . In particular, the cumulative survival in 1 and 3 years in the group of patients with BMI > 24 kg/m 2 and in the group of patients with BMI ≤ 24 kg/m 2 was 94% vs 86% and 79% vs 47%, respectively (p = 0.00321, logrank test).
Study of ESRD patients' survival depending on the RRF (Fig. 5) allowed stating that the cumulative survival was authentically lower among patients with RRF < 2 ml / min / 1.73m 2 than among patients with an existing RRF both within 2,0 -5,0 ml/min/1.73 m 2 (p = 0.00055, log-rank test) and within more than 5 ml/ min/1.73 m 2 (p = 0.00723, log-rank test).
Complete.
Censored. Discussion. It is well-known currently that despite the continuous improvement of dialysis technologies, ESRD patient's mortality rate remains unsatisfactory [1] . Disorders of nutritional status according to available researches is one of the most studied factors that increases the mortality rate of ESRD patients treated with CAPD [7] [8] [9] [10] . This way Kendrick J. with coauthors stated that long-term survival of PD patients remains low. The most common cause of death in the population of ESRD patients is cardiovascular diseases (CVD) [5, 19] . Data from genuine study coincide with the data received by the researchers from the Colorado Health Sciences Center, USA. In particular, the proportion of CVD in the causes of death structure in the study population was almost 42%.
The results of studies concerning the impact of certain markers of nutritional status on PD patient's survival are rather contradictory [8-10, 13, 14] . Accordingly, in the work of Tamer Sakaci and co-authors it has been shown that low serum albumin level and RRF loss at the time of PD initiation are factors that aggravate the survival rate of CAPD [8] . Avram M. and co-authors basing on a 177 ESRD patients study being treated PD in the USA have determined that malnutrition and inflammatory processes are factors that aggravate survival rate and increase mortality among patients of the specified population [9] . Similar data have been obtained by researchers from Greece [10] . Malgorzewicz S. and co-authors also determine serum albumin decrease, total cholesterol increase, and a low index of arm muscle circumference are the main NS parameters that have a negative effect on survival [15] . Leinig C. and co-authors in their work have determined that higher body mass index contributes to better survival of patients of dialysis patients' population [11] . Namely, this phenomenon of "reverse epidemiology" has been described in the works of Kalantar-Zadeh [12] . At the same time, a number of studies have not stated the negative effects of low BMI on survival and mortality rates [13, 14] . According to the results of genuine research it has been proved that RRF indicator shows a strong Український журнал нефрології та діалізу №2 (60) 2019
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Original Papers effect on the PD patients' survival (χ 2 = 17,4; df = 2; p = 0.00016); serum albumin level (p = 0.00005, log-rank test) and the value of BMI (p = 0.003, log-rank test). In particular, the cumulative survival rate of patients in the study population was credibly lower among patients with RRF <2 ml/min/1.73m 2 , serum albumin content <35 g/l and BMI ≤ 24 kg/m 2 . Similar data have been obtained according to the results of our work. A reliable link was obtained between NS and patients survival rate: it was credibly higher among patients without ND and with a light form of violations while the average and severe degree of ND was accompanied by higher mortality rates (χ 2 = 22.9; df = 3; p = 0.00004). The results of work carried out by Brazil researchers turned out to be interesting. Basing on an examination of 199 PD patients, the authors stated that low serum albumin level, subjective global assessment (SGA), and an insufficient amount of calories taken according to dietary diaries are the main markers of nutritional disorders associated with a veritable increase of mortality and survival rates [11] . Basing on laboratory, functional and anthropometric methods of NS assessment researchers have confirmed the available data concerning the prevalence of ND and their negative impact on the survival of ESRD patients treated with PD [15] . The received data show that the PD treated patients' survival rate is apparently higher in groups with normal NS or a light degree of ND (χ 2 = 22.9; df = 3; p = 0.00004). Existence of nutritional disorders of moderate or severe degrees is associated with an increase of mortality and accordingly a decrease in PD patients' survival rate.
Conclusions: Thus, according to the results of the study it was found that serum albumin level, BMI and RRF magnitude are the markers of survival for ESRD patients treated with PD. Veritable difference between the survival of patients depending on the nutrition status was stated. Three-year cumulative survival with mild degree of malnutrition group was twice as high as in severe nutritional disorders and it was 70% vs 36% (p < 0.001). There was no difference between the survival analysis for 1-years (has not allowed determining an accurate difference) in cumulative frequencies, depending on the nutritional status of patients of the study population.
The relative risk of death from all causes increases by 3.1 and 2.32 times for moderate and severe nutritional disorders patients compared to the patients group with normal NS (p <0.001).
The discovered differences in the survival rate of ESRD patients treated with CAPD depending on nutritional status once again demonstrate the necessity for continuous monitoring of its informational markers in order to timely detect violations in time.
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